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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 28 
January 2005 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
4824454 (Kondo et al.) in view of US 4592205 (Brodbeck et al.) and US 5327729 
(Yanai et al.). Kondo et al. disclose a system for cooling an object 19, comprising a 
preserving vessel 17 with a preservation chamber, which is filled with liquid cryogen 18 
such as liquid nitrogen (column 1, line 12). Referring particularly to FIG. 2 and column 
2, said system further comprises a Stirling refrigerator 10 and a condensing chamber 13 
outside said preserving vessel 17 wherein vaporized cryogen is re-liquefied. The gas 
phase part of the condensing chamber 13 is made to communicate with that of said 
preserving vessel 17 through a pipe 15, the liquid phase part of the condensing 
chamber 13 is made to communicate with that of said preserving vessel 17 through a 
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pipe 16 connecting between the lower part of the condensing chamber 13 and the lower 
part of the preservation chamber of said preserving vessel 17 (see FIG. 2 and column 2, 
lines 38-43), and the cooling part 21 and 22 of said refrigerator is arranged inside the 
condensing chamber 13. It is clear from FIG. 2 that the liquid phase part of said 
condensing chamber 13 is set to a position higher than that of the liquid phase part of 
said preserving vessel 17 since the entire condensing chamber 13 appears to be 
positioned higher than said preserving vessel 17. Kondo et al. fail to disclose that said 
liquid nitrogen in the preserving vessel is supplied from a liquid nitrogen cylinder and fail 
to disclose a valve associated with a liquid supply pipe from said cylinder to said 
preservation chamber of said preserving vessel, wherein the valve is opened to supply 
said liquid nitrogen to said preservation chamber when a liquid level of said liquid 
nitrogen in said preservation chamber, detected by a liquid level sensor in said 
preservation chamber, becomes lower than a predetermined level. Brodbeck et al. 
teach a delivery system for liquid nitrogen comprising a vessel 1 with a chamber holding 
liquid nitrogen (column 3, lines 21-22), a liquid nitrogen cylinder with a supply pipe 7 
connected to said vessel 1 (column 3, lines 34-36), a valve 13 associated with said 
supply pipe 7, and a liquid level sensor 15 arranged in said chamber of said vessel. 
Said valve 13 is opened to supply said liquid nitrogen to said chamber of said vessel 1 
when the liquid level of said liquid nitrogen in said chamber is detected to be lower than 
a predetermined level by said liquid level sensor 1 5 (column 3, lines 45-53). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have included in the system disclosed by Kondo et al. said liquid nitrogen cylinder, 
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valve, and liquid level sensor arrangement taught by Brodbeck et al. in order to fill said 
preserving vessel with cryogen and to automatically maintain the amount of cryogen in 
said system during use, for example, if too much cryogen has been vaporized in said 
preserving vessel and the liquid level in said vessel is too low to provide proper cooling. 
Kondo et al. further fail to disclose a pressure sensor arranged in said condensing 
chamber, and that said Stirling refrigerator is driven when a detection value of said 
pressure sensor is a predetermined value or higher, and further fails to disclose a gas 
discharge path and safety valve provided in communication with said condensing 
chamber that operates to relieve dangerous pressure buildup in said condensing 
chamber. Yanai et al. teach a condensing chamber 1 for liquefying and storing 
nitrogen, and located within said condensing chamber 1 is the cold part 2 and 6 of a 
low-temperature refrigerator 3 for use in condensing nitrogen vapor. With particular 
reference now to column 3, lines 22-31, said chamber 1 is provided with a pressure 
sensor 16 that senses the pressure within said chamber 1. If the pressure drops below 
a predetermined pressure, than the operation of the cold part 2 of the refrigerator 3 is 
stopped. In other words, the refrigerator 3 is driven when a detection value of said 
pressure sensor 16 is a predetermined value or higher. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to regulate the Stirling 
refrigerator disclosed by Kondo et al. using the pressure-sensor arrangement taught by 
Yanai et al. in order to prevent unnecessary operation of the refrigerator, particularly 
when there is little vapor in the chamber, and therefore reduce the energy consumption 
of the system. Yanai et al. further teach a gas discharge path 1 8 and safety valve 19 in 
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communication with said condensing chamber 1 , and it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have included this safety 
valve arrangement in said condensing chamber disclosed by Kondo et al. in order to 
prevent possible rupturing of said condensing chamber if the pressure within said 
chamber exceeds safe operating levels, as is already commonly practiced in the art. 

Response to Arguments 

4. Applicant's arguments filed 28 January 2005 have been fully considered but they 
are not persuasive. 

5. Applicant asserts that there is no support for combining the references of Kondo 
etal., Brodbecketal., and Yanai et al. The Examiner respectfully disagrees. In 
response to applicant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is 
some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. 
See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 
F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, the invention of Kondo et al. 
is drawn to a vessel of liquid cryogen for cooling an object with a means for 
recondensing vaporized cryogen using a condensing chamber and a Stirling refrigerator 
and a means for returning the condensed cryogen to the vessel. The invention of 
Brodbeck et al. is drawn to a cryogenic liquid delivery device for supplying a container 
with liquid cryogen and maintaining the proper amount of the cryogen in the container 
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through automatic filling triggered by a liquid level sensor in the container. The 
invention of Yanai et al. is drawn to an apparatus comprising a chamber of cryogen, a 
refrigerator for condensing vaporized cryogen in the chamber, a means to regulate the 
refrigerator in response the sensed pressure in the chamber, and a safety valve located 
on the chamber. 

The teachings of Brodbeck et al. are combined with Kondo et al. and are relied 
upon for teaching a cylinder filled with liquid nitrogen for supplying liquid nitrogen to a 
preserving vessel, a valve associated with a liquid supply pipe, a liquid level sensor, and 
the particular arrangement required by the claim. The advantages of combining the 
teachings of Brodbeck et al. with Kondo et al. are clearly provided in the rejection. As 
discussed above, the combination provides a means for initially filling the preserving 
vessel of Kondo et al. with cryogen, and a means to automatically maintain the amount 
of cryogen in said system during use, for example, if too much cryogen has been 
vaporized in said preserving vessel and the liquid level in said vessel is too low to 
provide proper cooling. 

The teachings of Yanai et al. are combined with Kondo et al. and are relied upon 
for teaching the means to regulate a refrigerator in response to a sensed pressure and 
for teaching the use of a safety valve. Again, the advantages of combining the 
references are clearly provided in the rejection. As stated in the rejection, using the 
pressure-sensor arrangement taught by Yanai et al. in the apparatus of Kondo et al. 
would prevent unnecessary operation of the refrigerator, particularly when there is little 
vapor in the chamber, and therefore reduce the energy consumption of the system, and 



Application/Control Number: 1 0/602,51 5 Page 7 

Art Unit: 3744 

providing the safety valve arrangement taught by Yanai et al. in the condensing 
chamber disclosed by Kondo et al. would prevent possible rupturing of said condensing 
chamber if the pressure within said chamber exceeds safe operating levels. 

The Examiner therefore disagrees with the Applicant's assessment that the 
combination of references is improper for lacking the necessary "teaching, suggestion 
or incentive to support such a combination." Applicant's additional argument that 
Brodbeck et al. and Yanai et al. are drawn to unrelated inventions is unpersuasive 
because each reference concerns the handling of cryogenic fluid and, as demonstrated 
above, the particular teachings from those references have clear relevance to the 
apparatus of Kondo et al. 

6. Applicant further contends that none of the cited references discloses the 
limitation of having a pipe connecting between the lower part of a condensing chamber 
and the lower part of a preservation chamber of a preserving vessel, as required by the 
claim. The Examiner respectfully disagrees. Such a pipe, as discussed in the rejection, 
can be found in the disclosure of Kondo et al., who demonstrate a pipe (conduit) 16 
connecting the lower part of condensing chamber 13 with the lower part of the 
preservation chamber of the preserving vessel (cryostat) 17. As recited in column 2, 
lines 34-43, 

"In the chamber 13. ..gas cryogen is condensed back to liquid cryogen. Resulting 
liquid cryogen is, then, returned into the cryostat 17 via the second conduit 16. 
An upper opening and lower opening of the second conduit 16 are, respectively, 
positioned at a lower side of the interior portion in the chamber 13 and in the 
liquid cryogen 18 in the cryostat 17." 
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It should be noted that the lower opening of the conduit 16 in the vessel 17 is 
considered to be located at the lower part of the preservation chamber of the preserving 
vessel 17 since it is positioned in the liquid portion, as opposed to the upper part, which 
is understood to be occupied by vaporized cryogen. Therefore, Kondo et al. meets this 
limitation of the claim, and Applicant's argument is not persuasive. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard L. Leung whose telephone number is 571-272- 
481 1 . The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Denise L. Esquivel can be reached on 571-272-4808. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions On access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Richard L. Leung 
Examiner 
Art Unit 3744 
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